Sulforaphane Attenuated the Pro-Inflammatory State Induced by Hydrogen Peroxide in SH-SY5Y Cells Through the Nrf2/HO-1 Signaling Pathway.
Sulforaphane (SFN), an isothiocyanate obtained from cruciferous vegetables, exerts antioxidant, antiapoptotic, and antitumor activities in different cell types. Moreover, SFN has been viewed as an anti-inflammatory agent. Nonetheless, the mechanism underlying the ability of SFN in modulating the immune response in mammalian cells is not completely understood yet. Therefore, we investigated here whether and how SFN would be effective in preventing inflammation induced by a pro-oxidant agent (hydrogen peroxide, H2O2) in the human neuroblastoma SH-SY5Y cells. The cells were treated with SFN at 5 μM for 30 min before a challenge with H2O2 for an additional 24 h. Pretreatment with SFN reduced the secretion of interleukin-1β (IL-1β) and tumor necrosis factor-α (TNF-α), as well as decreased the levels of cyclooxygenase-2 (COX-2) in H2O2-treated cells. SFN also decreased the activity of the transcription factor nuclear factor-κB (NF-κB) and the immunocontent of the p65 NF-κB subunit in the cell nucleus. The inhibition of heme oxygenase-1 (HO-1) by ZnPP-IX at 10 μM or the silencing of the nuclear factor erythroid 2-related factor 2 (Nrf2) transcription factor by small interfering RNA targeting Nrf2 attenuated the anti-inflammatory and cytoprotective effects induced by SFN. Therefore, SFN exerted an anti-inflammatory effect in H2O2-challenged SH-SY5Y cells by a mechanism dependent on the Nrf2/HO-1 signaling pathway.